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METHODS OF RODENT POPULATION ESTIMATION

By Abdul Aziz Khan, Abdul Rau( Khokhar, Iftikhar Hussain and Joe E. Brooks

Rodent populations are studied and estimated with techaiques which are biologically and
statistically acceptable. Population estimates arc helpful in calculating the extent of grain losses to
rodents or in following the seasonal changes that occur in field crops during several growing cycles.
Some mcthods give information on the distribution, size and species composition of the population
whilc others give only indirect measures, such as activity measures. All have their uses, however, and
several methods, both dircct cnumeration and indirect estimations, will be outlined.

A. VYisual or Preliminarv Survev [nside Structures

A prcliminary survey of rodent populations inside structures (poultry houses, graia shops,

godowns) will include:

1.

2.

A

10.

11.

12

Sounds: Gnawing, clawing, climbing, squeaks and noises etc.

Droppings: Found along runways, shelters and other places where rats frequeat.

Urine: Wecel or dry.

Smudgc marks: May be found on pipes and roof beams in pouitry farms particularly.
g

Runways: All walls, all fences, under bushes and buildings.

Tracks: Foot prints or tail marks on dusty surface or on spillage commodiry, like
flour. Usc tracking patches (flour, chalk or talcum powdar) to record tracks overaight.

Gnawing: Wood chips around baschbcards, doors, basement, »indows, [rames, store
materials provide cvideacs of rodeat damage.

Nest and food caches.

Pct excitement: Cats and dogs show peculiar behaviour towards rats.
Rat odours: A peculiar smell indicates presence of rats or mice.

An experienced rat control worker can estimate low, medium and high populatioa by
sccing rat signs, burrows and food caches.

a) Rat free or low infestation: No signs as mentioned above or few foot prints.

b) Mecdium population: Old droppings, gnawing common,no rats seea in day
time. There may be 10 or more rats in such situations.

<) High population: Fresh droppings, tracks are common, gnawing present, one
or morc rats seen at day light or night. here may be 50 or more rats.

To rccord the above information you nced the following cquipment; a) Electric
Mashlight/ torch, (b) Tracking powder (c) Clipboard and record sheets



B. Trapping Methods

Both statistically and biologically reliable data can be obtained from trapping methods.

1. Trapping to Extinction

Complete trapping will give the actual populatioa present in an arca. This procedure is used in
small godowns (500 tons capacity) or small poultry farms. The objective is to trap out all the rats
possible and in a period not exceeding 21 days. This can be achieved both by live or kill trapping.
Trapping is monitored by the foot prints oa tracking patches. Whean the tracks are absent, all rodents
have beea trapped. It may sometimes happea that though the vast majority of rodents are trapped, a
few reluctant individuals avoid the traps. The size and specics composition of this residual populatiog,
provided it is very small, can often be estimated from the frequency of foot prints on the track patches.

2, Capture-Mark-Release ({CMR) Method

A large number of studies has used a method based upoa the recapture of marked individuals.
Timewise this method is divided into two phases; first a sample of animals is caught alive, marked and
released back into the original population. [n the second phase, animals are agaia captured from the
same population and the previously marked animals are recorded along with the new ones that are

trapped. The method itself depeads upon a very simple ratio. The population (?) is related to the
oumber marked and released (M) in the same way as the total caught (o) 2t a subssquent time is

refated to the number of marked animals recaptured (m), or:

P a Mn
------ = -----, whence P = ceccneeennns
M m joe]

As an example, assume we captured 100 rats in some grain shops ia two days, marked them
and released them back into the shops (M). One week later we agaia trap for tvo days and capture 90
rats (n) out of which 30 were marked (z). The population is estimated as:

100 x 90
P = coseeicanan = 300 rats
30
There were an  estimated 300 rats in the original population ia the grain shops. The
coafidence limits at the 95% level may be calculated {rom the standard error:

To determine the limits withia which the population lies (95% confidencs limits), add and
subtract two standard errors from the estimate. Therefore, from our original estimmate:

| (100%90)(50-30)
SE. =
100°

Upper limits = 300 + 15 = 315
Lower limmits = 300 - 15 = 28§

= 7.4x2 = 14.8 (rounded to 15)




Population estimates by this method will be based on two importaat assumptions:

No significant change in population takes place during the period of study.

a)
b) The chance of capturing a rodeat in the second phase is indepeadent of
whether or not it is marked. ’

For trapping purposes the following equipmeat is aceded:

a) 100 live traps (rat size)

b) 100 live traps (mouse size)

c) Cloth bag to hold live rodents for markiag
d) 2 pairs of dissecting scissors

c) Spring balance (100x 1 g)

£) Spring balance (500x 5 g)

g) Marker

h) Trap baits

Asumals can be marked by clipping one

or more ioes or by cutting notches in the ears. 2 3y g 5

Toc clipping relics on using the forefoot digits for 44 <o -0 \ P .

aumbers 20, 30, cte. through SO (each fore- foot has ' 90 y°
. ., PN 2Q S0 bQ

4 toes) and using the hindfoot digits for numbers 1~

through 10 (each foot has § digits). Thus 99 x

auszbers are possible (Fig. 1). The ears can be

clipped in a pattera representing the numbers 1,2,4
and 7, thus any number upto 9 can zasily be clipped
in one ear with only 2 notches. The other ear could
be notched for aoumbers 10 through 90, thus

giving 99 numbers.

Fore feet Hind feet -~
(With animal on its back)

=0

CMR methods are laborious and time )
coasuming. Moreover, shopkeespers  or 2 0 20
householders are not pleased to have the rats 7
!

captured and thea again released into their
premiscs. For these reasons, these mecthods are
rarely used tn such premises. For outdoor field

swudies, however, these methods are quite suitable. EARS

3. Tranline Methad Fig. 1. Methods of marking animals.

It is preferable to use a transect method in setting traps in the field. The traps are set in pairs.
Such pairs are piaced about 10 paces apart in a straight line and about 2-3 acters izside the arop from
the edge. This allows two pairs of traps to fall withia the home ranges covered by the line. Ifooe rat is
caught a secoad trap remains ncarby to catch another animal. A buttered “chapatti® should be used
which is attractive (0 a wide variety of rodcats. Traps should be placed carcfully upou {lat and cvea
ground. This is becausc even small animals do not like (o step oa something that tips or moves whea
touched. The relative abundance of animals is estimated through trapping sucesss.

Number of animals caught
x 100

% trap success .=
Total trap nights



Populatioa estimates by this method will be based on two 'meorca.n_t assumptions:

No significant change in populatioa takes place during the period of study.

b)

a)
The chance of capturing a rodeat in the second phbase is indepeadeat of

whether or not it is marked.

For trapping purposes the following equipmeant is needed:

a) 100 live traps (rat size)

b) 100 live traps (mouse size)

c) Cloth bag to hold live rodents for marking
d) 2 pairs of dissecting scissors

¢) Spring balance (100x 1 g)

£ Spring balance (500x 5 g)

g) Marker

h) Trap baits

Animals can be marked by clipping one
or more toes or by cutting notches in the ears.
Toe clipping relies on using the {orefoot digits for
numbers 20, 30, cte. through 80 (each fore- foot has
4 toes) aad using the hindfoot digits for numbers 1
through 10 (each foot has § digits). Thus 99
aumbers are possible (Fig. 1). Tre ears can be
clipped in a pattern representing the numbers 1,2,4
and 7, thus any number upto 9 can =asily be clipped
in one ear with only 2 notches. The other ear could
be aotched for oumbers 10 through 90, thus

giving 99 numbers.

CMR methods are laborious and time
coasuming. Moreover,  shopkeepers  or
Souscholders are not pleased to have the rats
captured and then again released into their
premiscs. For these reasoas, these methods are
rarely used in such premises. For outdoor field
swudies, however, these methods are quite suitable,

3. Trapline Methnd
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Fig. 1. Mecthods of marking animals.

It is preferable to use a transact method in setting traps in the field. The traps are set ia pairs.
Such pairs are piaced about 10 paces apart in a siraight line and about 2-3 meters iznside the aop from
the edge. This allows two pairs of traps to fall withia the bome ranges covered by the line. If one ratis
caught a secoad trap remains nearby to catch another animal. A buttered “chapatti® should be used
which is attractive to a wide variety of rodeats. Traps should be placed carcfully upoa flat and cvea
grouad. This is because even small animals do not like to step oa something that tips or moves whea
touched. The relative abundance of animals is estimated through trapping success.

Number of animals caught

% lrap success . =
Total trap nights

x 100



where Ty is the proportion of tiles scored positive (with rat footprints) before removal trapping; T, Ls
the proportion positive alter removal trapping and a is the number of rats removed. The equation is * -
solved for Py, the original rat population. As an example, say the proportion of tiles positive before -
trapping was 0.80 (80 positive out of 100 set), and was 0.20 after removal trapping. We captured 120

rats, therefore:

Tlxn 08x120 %6

Tl - T7 0.8 - 0.2 0.6

The original rat population estimate was 160 animals. The method is simple, casy to rua
(takes only cight to 12 nights of tracking tiles and trapping) and pleases the shopkeeper or houscholder
because most of the rats are removed (rom their premises. One disadvantage to this method is there is

no way (o calculate the confideace limits of the population estimate.

C. Indirect Methods

1. Fnod Consumption

One indirecct method of population
cstimation is to use the amount of food baits
consumed by a rat population over a period of up
to 10 days. The method relies up the habit of rats
to switch most of their nightly feeding over to a
palatable, frcely available food placed in
. abundance in their eavironmeat. This may be
difficult in graia shops but has been done in some
cases in godowns. [n godowns where rice is stored,
for example, bait containers with wheat mixed with
2%% sugar and 2% oil will be utilized in preference
to the rats normal dict of rice. The switch over
takes up to 10 days, however, for all rats must find
the new food baits and begin to do most of their
fceding at the new bait sites. Generally, the
consumption starts low but rises rapidly over the
ncxt three o four days (Fig. 3). However, bailing

should be continued until consumption reaches a
peak. Thc amounts consumed the last (wo to three days arc averaged. This total is divided by the

average daily consumption of wheat or other grain baits by the rodent species coacerned. This gives a
minimum estimate of the population since usually the animals continue :o feed somewhat oa their
rcgular dict and some animals ncver do feed at the bait sites. A large number of bail sites must be
used together with enough bait that the total amount at any one site is not eatirely coasumed overaight.
The mcthod is unrcliable when more than one rodent species is preseat, since the proportioa of

consumption attributable to cach is not known.

VMICUIUN ~sba TQ WA

Fig. 3. Typical ceasus bait coasumption curve.

2. Tracking Patches and Tracking Tiles

Scveral indices of relative abundance can be used to estimate population changes from moath to
month or year 1o year. The aclivity index at tracking tiles can be used to measure relative population
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activity (Table 1). Set approximately the same number of tiles for one or two nights cach month. Scorc

the number positive out of the total set.

Table 1: Index of Abundance: Activity at Tracking Tiles by Moath and Catch/Unait Effort

Moath No. of Tiles No. Trap- No. Animals Captures Per

Positive (%) _nights Captured Trapnight
Oct. 41.7 349 74 - 0.212
Nov. 50.0 468 74 0.158
Dec. 50.0 480 78 - 0.162
Jan. 333 576 80 0.159
F=b. 27.8 576 52 0.090
Mar. 27.8 576 24 0.042
Apr. 36.1 574 43 0.075
May 247 576 34 0.059
Jun. 25.0 376 46 0.080
Jul, 30.6 576 57 0.099
Aug. 323 576 61 0.106
Sen. 35.0 376 64 0.111

Similarly, setting an cqual aumber of traps each mocth in a {ixed number of grain shops or

houses wiil give a catch/unit effort index or captures/trapnight (one trapnight means one trap set for

one night; 100 traps set means 100 traprights). Remember not to trap the same premises each month
L

since the trapping will change the animal abuadance.

Notice that the populatioa abundance as measured by index of activity at tracking tiles was at a
peak in November and December aad thea declined until reaching a low in June. Catch per unit effort,
bowever, indicated a peak in abundance in October, declining slowly through January, and reaching
lows in March and May. Overall there is reasonable agreemeat in the two indicss in that population
activity and numbers were high in October through January, lowest in February through June, and
were increasing again in July througn September.

Use of Tracking Patches and Food Intake at Bait Sites

3.

Tracking patches are an indirect method of measuring rodent population using an activity
index of prints on the track patches laid along the walls, beside the doors or across their ruaways.
These patches of the size of 15 x 35 x 03 cm are laid using Fuller's carth, China clay, fcrldxzcr dust, tale

powder, gypsum ctc. Patches with foot grints are recorded as positive.

There is another indirect method for estimating rodent numbers, i.c., food consumption data
at least for 3 mghts. Assuming that any rat or mouse species cats 10% of its body weight, the total
rats/mice present in the area can be determined. Alternately, the caten bait points are recorded and

calculated and represented as follows:

Percent rodent No. pasitive patches or
activity (track food intake points
patches or food = x 100
intake) Total No. of patches
laid/food points

These two indirect methods are highly practical and useful in evaluating and coatrol materials
and methods and monitoring control programmes.



